R

NAVAL OCEANOGRAPHIC OFFfﬁ?SPT

SURFACE CURREN

NORTHEAST INDIAN OCEAN INCLUDING THE |
ANDAMAN 5SEA AND SOUTH CHIN.

20°M

pA093994

20°S

40°

OCTOBER 1977
ReprINTED 1980

-,

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITE

FILE COPY

——e

Y oV Ll 9 gt
“
e
uwl
ﬂ ’ *
m *I

DEPARTMENT OF THE NAVY
" NSTL STATION, MISSISSIPPI 39522
/]

—



AL OCEANOGRAPHIC OFFTCE'SPECIAL PUBLICATION 1404—IN 2 .

JRFACE CURRENTS @

N OCEAN INCLUDING THE BAY OF BENGAL,

NAN SEA AND SOUTH CHINA SEA [EVEL

pTic_ |7/
i 53;4‘: J;,i - - o

ELECTE
JAN 221981

20°N

20°S

E -
OCTOBER 1977
ReprINTED 1980
ED FOR PUBLIC RELEAS-E; DISTRIBUTION UNLIMITED.
DEPARTMENT OF THE NAVY i 2

STL STATION, MISSISSIPPI 39522

i | 81 1 21 042




Best
Available
Copy




_ e T —— T T T T

Jo—

ABSTRACT

THIS ATLAS, AND THE SERIES OF WHICH IT IS A PART, IS COM-
PUTER GENERATED AND AUTOMATICALLY PLOTTED. IT MAKES AVAILABLE TO
THE USER THE- MOST RECENT SURFACE CURRENT DATA COLLECTED AND WILL BE
UPDATED WHENEVER SUFFICIENT AMOUNTS OF DATA ARE ADDED TO THE DATA
FILE. THXS AND TRE OTHER ATLASES ARE BASED ON A VAST QUANTITY OF

DATA AS COMPARED T0O THE PREVIOUS YANUALLY-COMPILED EDITIONS PRINIED
IR THE MID-THIRTIES.

THE SURFACE CURRENT INFORMATION IS BASED MAINLY ON SHIP
DRIFT, WHICH IS THE DIFFERENCE BEIWEEN THE DEAD RECKONING POSITION
AND TEE POSITION DETERMINED BY ANY TYPE OF NAVIGATIONAL FIX.
THIS DIFFERENCE DESCRIBES THE PIRECTION AND SPEED OF THE CURRENT.
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FOREWORD

THIS ATLAS, ONE IN A SERIES OF 43 REGIONAL SURFACE CURRENT ATLASES,
IS PRODUCED TO FULFILL A NEED OF NAVY PLANNING STAFFS AND THE SCIENTIFIC AND
INDUSTRIAL COMMUNITIES FOR THE LATEST AVAILABLE OCEAN SURFACE CURRENT DATA.
THESE ATLASES ADD TO THE WEALTH OF NAUTICAL INFORMATION UPON WHICH OPERA-
TIONAL PLANNING, NAVIGATIONAL SAFETY, AND SHIPPING ECONOMY DEPEND. RAPID

PRODUCTION AND WIDE DISSEMINATION OF THIS ATLAS ARE MADE POSSIBLE BY THE
LATEST COMPUTER TECHNIQUES.

TEE CONSTANT IMPROVEMENT IN THE QUALITY OF SURFACE CURRENT DATA
RECEIVED OVER THE YEARS IS MADE POSSIBLE LARGELY BY THE MORE THOROUGH RE®ORTS
OF VOLUNTARY OBSERVERS IN RECENT YEARS. THE DEFENSE MAPPING AGENCY, THE
OCEANOGRAPHIC OFFICE, AND THE USER OF THE ATLASES RELY ON THE PERSONAL OB-
SERVATIONS OF THE MAN WHO HAS "BEEN THERE." MARINERS, IN REPORTING THEIR
OBSERVATIONS, RENDER A SERVICE NOT ONLY TO THEMSELVES BUT ALSO TO ALL "WHO
GO DOWN TO THE SEA IN SHIPS." WITH THE ADVENT OF NUCLEAR POWER, ELECTRONIC
NAVIGATION AIDS, AND 300,000-TON SHIPS, UP-TO-DATE, RAPIDLY DISSEMINATED
ENVIRONMENTAL AND NAVIGATIONAL INFORMATION HAS BECOME INCREASINGLY IMPORTANT.
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f
SURFACE CURRENT ATLASES
THIS SERIES CF COMPUTERIZED ATLASES REPLACES THE OLD HYDROGRAPHIC OFFICE AS AMOUNTS 37 NEw 3ATA
ATLASES OF SURFACE CURRENTS (HOP 566, 568, 569, 57(3) WHICH WERE MANUALLY
COMPILED FROM DATA OBTAINED DURING THE PERIOD 1902 - 1934. THESE NEW ATLASES THESE SRAPHILS A
CONFORM TO THE STANDARD NAVY OCEAN AREA AND REGION INDEX LIMITS SHOWN 3ELOW: AREAS AS THE XNORTH SEA,
e.g., NOO SP 1402-XP 1G ZOVERS NCRTH PACIFIC REGION 0 EZAST OF THE PHILIPPINES. XTS5 ARE STRGNGLY T
PRECICTABLE HGURLY {HAN
RECENT IMPROVEMENTS IN THE DATA FILE ASSURE THE INCLUSION OF THE LATEST.,
HIGH QUALITY SURFACE CURRENT DATA AVAILABLE. THE FILE NOW CONTAINS MORE
THAN 4,200,000 OBSERVATIONS AND A GENERAL UPDATE GF THE FILE WILL BE MADE
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SURFACE CURRENT ATLASES
AS AMOUNTS 3F NEW DATA WARRANT, MOST LIKELY EVERY 317 - 18 MONTHS.
THESE GRAPHICS MAY NCGT 3E TRULY REPRESENTATIVE OF THE ACTLAL FLOW IN SUCH
AREAS AS THE NORTH SEA, PERSIAN GULF, GULF OF THAILAND. AND YELLOW SEA WHERE
CURRENTS ARE STRONGLY TIDAL. FOR SUCH AREAS, OTHER SCURCES DESCRIBING
PREDICTABLE HOURLY CHANGES OF TIDAL CURRENTS SHCULD BE CGNSULTED.
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Introduction

The Surface Current Data File, from which these atlases are derived, consists primariiy
of over four miiifon ship set and drift observations. These dats vere collected by the
Setheriands, Jespan, Britsin, France, and zhe Uniced States. The fiie is supplemented
by several thoussnd (enmagnetric flectrokinetograph (CEX) observations, sostly Japsnese.
The fiie spans the period from the carly 1850's to the present. The earliiest observa-
tions were collected by the Netherlands and Creat Britain; those of the {950°s through
the present are primarily United States data.

General Quality

The quality of this data file is considered high for this cype of derived value. The
dsta have been carefully screened for duplication: observations taken under adverse
conditione ({.e. high winds and waves, time between observatfons greater cthan 12 hours)
have been eliminated vhen warranted. Consideration was given 2o the relfabiifcy

of the observer; doubtful shipboard computarfons of set and drif: were edited: and ob-
servations vith erroncous locations {mostly observations on land) have been eliminated.
The accepted data are considered most useful vhen used collectively as {n susmaries
vhere a2 number of observations show trends.

General Observation Technique

The ser (directfon) and drifr (speed) are computed by the navigator from the difference
between the dead reckoning (DR) position and the position letersined by any type of
navigationsl fix. The drift can be deternined alorg any strafght line track and ircludes
a1l factors which zause changes fn the DR position. when a fix is obrained, the current
set (direction) is FROM the DR position TO the fix; the drift (speed) s equa! o the
distsnce in nautical miies betwveen the DR and the fix, divided Sy the nuaber ~f hours
sioce the last fix. For successive observations, the TO POSITION of one observation
becowes the FROM POSITION of the next observation,

Because the influence of current may vary along a ship's track, the MEAR POSITION of
the track {s assigned as the geographic locaticn of the cucrent observation. An exaaple
of & current cosputation is shown in the figure below.

»  AB COURSE STEERED, O75°T, SPEED, 12 KN

asow Py AC COURSE MADE GOOD, 082°T; SPEED,
o~ - ' 13 KNS

HER R | 8C CURRENT SET, 138°T; SPEED, 1 8 KN
I I © D GEOGRAPHIC PLOT OF CURRENT O3S
: * £ : 4 $ a7

H
i
1

H : +——42°00°
44°00°

44°48° 44°36 44°24° 44°12°

EXAMPLE OF A SURFACE CURRENT (SHIP'S ORIFT| OBSERVATION

Data Presentation

The folloving legend shows rwo types of surface current presentations by 1° quadrangle.
type 1 with 12 or more observations and type 2 with fever than 12 observations. Where
there are 11 or fewer observations within a 1° quadrangle, the total nusber of observa-
tions is shown within the 90° quadrant containing the observations.

LEGEND
TYeE TYPE 2 A A¥BIT OF (ALYS (INCIADES I I0TAL OBSERIATIN).
Al C s B TOTAL OBSIRVATIONS (999 ALCO USDD FOR 1009 On
4 —t MORE OBSEFVATIONS).
oss {{ s 3
§__n M C MEAN SPETD (0.4 TROT) FOF ALL OBSERVATIONS.
— 2

D LECTOR RESULIANT DIRECTION (°7) FOX ALL OISIRVATIONS.

€ PIFCENT FRENENCIES (571 PRINMAFY DIFECTION, 11

1 SECIVDARY DIRECTION,
B- 6 § vExS SFEFSS (1.0 & ¥ i o, 0
“EXS SFE 1.0 £%0% PRIMARY IIRECTION, O.s ENOT
044 57—-10 0e3 $ECOvAIY DIRECTION).
T T T T
o 4 [ 4 ] G V¥RLX OF OASERVATIONS SY QUADRANT.

{ there sre 11 or more shsem
¥ Jecior resuliisnts as §

5
H
E)

(1) Persistent Current - 50 percent or sore of i2: Preva
all observations fall within a 35° sector EH
of the 3-point compass. a3

(%) Bizonal Flow - Practically all observa:
are concentrated in opposite pairs of 3
sectors, and one pair conrains at Ieas:
80 percent as many observations as th
pair This generally indicates variab:
that occurs in tones of entrainment ber
opposing currents {see exawzies A and =
quadrangles 1, 2, and 3}.
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If zhere ars 1J or sore cbservations in s I* gusdrangle, The surface zurfent iz Jepicred

=

5y vecior resuitants as fsiiows:
sts primariiy

lected by the
luppiemented
tiy Japaness,
jest ohservas
65" s shrough

paive. The
F adverse
han 12 hours}
piifry
ed;: and ob-
p ¢lizinated.
pumeaTies
e diiference
type of R .
% and includes {1} Persistent Current ~ 50 percent or more of {2} Prevailing Corrent - 0 percent or sore of {3} Primsry Currenr with Se-2adary Jirection -
. the current all otservations fail within a 35" secror 31l observations fall within two adiscent {a} Primary Curreat - 55 percent or sore
kiai 2o the of the 3-psoint compass. 35" sectors. of all observarioms ‘aij within three
k of hours adjacent 45° sectors.
pervation .
{5} Secondary DMrectios - 20 percent of
cre of all cbservations fall withia »
Fﬂm Sf 337 secror, and the two Tesultant vector
An exaaple direcrions are separated by sore than 35°
of arc.
3% CALMS
N :
[] =
R L
i -
12% { 3% -
N s
w—9% ;\/\— 12% -€
0% | 13%
) 1% 7,
H =
S
(%) Bizopal Fiow ~ Practically ail observations {3) Variabje Ccrrent - The 35° sector with
are concentrated in opposize pairs of 45° aost observations has less than 25 percent of
sectors, and one pair contaiae atr ieast 211 observations; direction is indetersinarte.
juadrangle 80 percent as sany obeervations as the opposite
<. Where pair. This generzily indicates variabilicy
f shsetva- that occurs in zones of entrainment betwesn

opposing currents {see examples A and X,
quadrangles 1, 2, and 3).
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